I BSTRACT The structure of the hel iospheric magnetic field *. changes substantially during the 11 year sunspot cycle. -W have calculated its configuration for the period 1976 through 1982 using a potential field model, continuing our . earlier study near solar minimum in 1976 -1977 -(Hoeksema et al. 1982 ).-In this paper °4' concentrate on the structure during the rising phase, maximum, and early decline of sunspot cycle 21, from 1973 to 1982.
Early in this interval there are
four warps in the current sheet (the boundary between interplanetary magnetic field (IMF) toward and away from the Sun) giving rise to a four-sector structure in the IMF observed at Earth. The location of the current sheet changes slowly and extends to a heliographic latitude of approximately 50°. Near maximum the structure is much more complex with the current sheet extending nearly to the poles. Often there are multiple current sheets. As solar activity decreases the structure simplifies until, in most of 1982, there is a single, simply shaped current sheet corresponding to a two-sector I14F structure in the ecliptic plane.
-.
The Sun's polar fields, not fully measured by magnetographs such as that at the Stanford Solar Observatory, substantially influence the calculated position of the current sheet near sunspot minimum. We have determined the strength of the polar field correction throughout this period and include it in our model calculations. The lower latitude 0O magnetic fields become much stronger as the polar fields weaken and reverse polarity near maximum, decreasing the influence of the polar field correction.
The major model parameter is the radius of the source surface, the spherical surface at which the field lines become radial.
Correlations of I4F polarity observed by spacecraft with that predicted by the model calculated at various source surface radii indicate that the optimum source surface radius is not significantly different from 2.5 s uring this part of the solar cycle.
I. Introduction
Great changes occur in the structure of the heliosFheric magnetic field during the course of the sunspot cycle. Near minimum the current sheet, the boundary between magnetic field toward and away from the Sun, is nearly equatorial, with four small excursions away from the solar equatorial plane in each rotation. Since the ecliptic plane is tilted only 70 to the solar equator even these small 10 -15 degree excursions are large enough to affect the Earth and produce the four-sector structure commonly observed in the interplanetary magnetic field (I;F) near minimum (Svalgaard & Wilcox, 1975) .
In an earlier paper Hoeksema et al. In light of the insensitivity of the determination of the optimum source surface radius, we will use a radius of 2.5 R s in our discussions which reflects the uncertainty of about 0.25 R-. At no time does the correlation with the observed IMF polarity using a radius of 1.6 R s approach the accuracy of that at 2.5 R s
II. The Rising Phase of the Sunspo Cycle
The radial field strength at the source surface for Carrington Rotation 1665 is represented by a contour plot in observed only a single polarity (Smith et al., 1978) .
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We now consider the evolution of tne field struc ,. (Timothy et al., 1975 ). There was an away sector corresponding to it in the I:F.
During the interval near maximum, changes in magnetic configuration occurred somewhat more rapidly, yet individual features last for a long time. Catastrophic changes in field alignments or structure occur neither near the poles nor at the latitude of the Earth. Again there is good agreement with the IMF polarity measured at Earth.
V. Polar Field Strength & Source Surface Radius
The polar fields near sunspot minimum are much stronger than those measured by line-of-sight magnetograph measurements (Stenflo, 1971; Howard, 1977; Suess et al., 1977;  .0 Pneuman et al., 1973; and Svalgaard et al., 1978) . This can be seen in the Stanford measurements by considering the field measurements obtained in the apertures nearest the 
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showed that a sharply peaked field of the form 11.5 cos 3 (9)
Gauss reproduced the observed variation.
Near minimum this strong field has a large effect on the potential field model results as pointed out by Burlaga et al. (1981) and discussed in Hoeksema et al. (1982) . model and observed by ISEE-3 or other spacecraft. Figure 9 , described in more detail below, indicates that near maximum the added polar field has very little effect on the correlation. This is to be expected since the polar fields are much weaker (zero right at maximum) and the lower latitude * fields are much stronger. At higher heliographic latitudes the effect would be greater (Levine, 1982) .
Comparison with coronagraph measurements might allow a better determination.
As in our earlier paper, we have also investigated the effect of varying the source surface radius. Previous workers (Schatten et al., 1969, Levine 1977a and b) have used a source surface radius of 1.6 R near minimum. Near maximum and over regions of high activity others Newkirk, 1969 and Jackson & Levine, 1981) have used a radius of 2.6 R s . Hoeksema et al., (1982) found that a radius of 2.35 R s gave the best correlation with IMF polarity near minimum. We have computed the field on source surfaces with radii ranging from 1.6 to 3.1 R_ for several values of polar field correction. From these we have constructed datasets of predicted IMF polarity. Figure 9 shows the correlation coefficient of measured I-4F polarity with predicted IMF polarity (lagged 5 days to account for the transit time from
Sun to Earth) vs. source surface radius. The correlation is somewhat hiqher for this last period. 2.5 Rs still seems to be about the best source surface radius, and the magnitude of the polar field correction does not * affect the oredictions at the latitude of the Earth. (Levine et al., 1982) .
The structure of the IAF observed at Earth remains fairly simple, consisting of either four or two polarity sectors. The three dimensional configuration of the heliosphere is more complex near maximum. These calculations show that multiple current sheets probably exist in the two or three years near maximum. The current sheets shown in Figure 5 show that the time of polar field reversal is not 6 one of cataclysmic change in the heliospheric magnetic -20-structure, but rather marks the moment when an ongoing process reaches a certain stage.
That the current sheet extends to such high latitudes over sucn a large fraction of the solar cycle suggests that cosmic ray propagation models may need to take this into While a few of the large scale structures shown here exhibit differential rotation effects, many of them do not, even though they stretch over great ranges in latitude.
This is similar to the rotation of coronal holes. This sug-* gests that some sort of underlying magnetic structure far -21-
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beneath the photosphere may be rotating rigidly. Discussion of the nature of such a structure is beyond the scope of this paper.
